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(54) DRIVING FORCE CONTROL DEVICE FOR HYBRID AUTOMOBILE 

(57)Abstract: . T 

PROBLEM TO BE SOLVED: To provide the driving 
force control device of a hybrid automobile which can 
control the change of a torque occurring at the 
ignition timing control time for warm-up. 
SOLUTION: A control circuit 18 detects whether a 
delay angle control is carried out by an engine control 
circuit 24 or not. When the delay angle control is 
carried out, the control circuit 18 carries out the 
detection of a crank angle and the number of rotation 
of the engine by a torque change sensor 25 and the 
detection of the charge voltage of a battery 21 by a 
voltage sensor 22. When the detection result of the 
battery 21 is a voltage standard value or more, the 
crank angle of the ignition timing of the engine E and 
the number of rotation of the engine changed by the delay angle control are calculated 
based on the output result of the torque change sensor 25 and converted to the output of 
MTRb 13 responding to this calculation value and outputted to a power drive unit 20 as a 
MTRb drive signal. The power drive unit 20 drives MTRb 13 by receiving this MTRb drive 
signal. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A hybrid car which has an internal-combustion engine and an electricity storage 
part which stores electricity electrical energy characterized by comprising the following, and 
an electric motor driven with electrical energy which this electricity storage part stored 
electricity, and runs with at least one output of this internal-combustion engine and this 
electric motor. 

A detection means to detect the amount of change of torque of this internal-combustion 
engine. 

A calculation means which converts a changed part into an output of this electric motor 
based on a detection result of said detection means. 

A remaining capacity primary detecting element which detects remaining capacity of said 
electricity storage part, or a value relevant to this. 

In the time of a catalyst warm-up which carries out the angle of delay of the 1st comparison 
circuit that compares a remaining capacity reference value beforehand remembered to be a 
detection result of said remaining capacity primary detecting element, or a reference value 
relevant to this, and the ignition timing of said internal-combustion engine, and performs 
them, A control means in which a detection result of said residue primary detecting element 
drives said electric motor based on an output of said calculation means based on an output 
of said 1st comparison circuit in beyond said remaining capacity reference value or a 
reference value relevant to this. 

[Claim 2]A driving force control device of the hybrid car according to claim 1 making a 
judgment of said control means at the time of a catalyst warm-up performed by carrying out 
the angle of delay of the ignition timing of said internal-combustion engine until time on 
which it was able to decide beforehand passes. 

[Claim 3]A hybrid car which has an internal-combustion engine and an electricity storage 
part which stores electricity electrical energy characterized by comprising the following, and 
an electric motor driven with electrical energy which this electricity storage part stored 
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electricity, and runs with at least one output of this internal-combustion engine and this 
electric motor. 

A detection means to detect the amount of change of torque of this internal-combustion 
engine. 

A calculation means which converts a changed part into an output of this electric motor 
based on a detection result of said detection means. 

A remaining capacity primary detecting element which detects remaining capacity of said 
electricity storage part, or a value relevant to this. 

The 1st comparison circuit that compares a remaining capacity reference value beforehand 
remembered to be a detection result of said remaining capacity primary detecting element, 
or a reference value relevant to this, In the time of a catalyst warm-up which carries out the 
angle of delay of the 2nd comparison circuit that compares a data detector which detects 
data corresponding to catalyst temperature with a reference value beforehand remembered 
to be a detection result of said data detector, and the ignition timing of said internal- 
combustion engine, and performs them, A control means which a detection result of said 
remaining capacity primary detecting element is beyond said remaining capacity reference 
value or a reference value relevant to this, and drives said electric motor based on an 
output of said calculation means based on an output of said 1st and 2nd comparison 
circuits when a detection result of said data detector is below said reference value. 

[Claim 4]A driving force control device of the hybrid car according to claim 3 outputting it if 
said data detector is larger than said reference value when beforehand fixed time is 
counted and a count is completed. 

[Claim 5]ln the time of a catalyst warm-up which said control means performs by carrying 
out the angle of delay of the ignition timing of said internal-combustion engine, A driving 
force control device of the hybrid car according to claim 1 or 3 characterized by being what 
amends a command value of said engine torque when a detection result of said residue 
primary detecting element is smaller than said remaining capacity reference value or a 
reference value relevant to this based on an output of said 1st comparison circuit. 



[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-biiVtran_web_cgi_q^^ 3/4/2008 



JP,2001-132487,A [DETAILED DESCRIPTION] 



Page 1 of 10 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]lt is related with the art which controls change of the driving force 
generated by the engine at the time of the cold machine of a hybrid car, and the engine 
ignition timing control for catalyst warming up. 
[0002] 

[Description of the Prior Art]ln the fuel injection control device of the conventional internal- 
combustion engine, there is control which carries out the definite angle angle of delay of the 
ignition timing until the fixed time beforehand set up from the time of start up passes in 
order to aim at early warming up of an engine and a catalyst, or until it reaches regular 
water temperature from the time of start up. Thereby, the temperature of exhaust gas is 
raised and an exhaust gas purification function is fully demonstrated by raising the 
temperature of a catalyst. 

[0003]However, in the above-mentioned method, if ignition-timing phase lag control is 
carried out, drivability will get worse especially in a low-speed area. In order to improve this 
problem, when beyond a predetermined value carries out the angle of delay of the ignition 
timing, there is a method of performing control of the fuel oil consumption of an injector in 
the increase-in-quantity side (JP,4-97283,A). Thereby, drivability was secured and torque 
was amended, without operating an accelerator pedal. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, in an above-mentioned method, by 
increasing the quantity of the fuel oil consumption at the time of ignition-timing phase lag 
control, fuel consumption got worse and there was a problem that emission gas increased. 
This invention was made in view of such a situation, and the purpose is to provide the 
driving force control device of the hybrid car which can control change of the torque which 
happens at the time of the ignition timing control for an engine and catalyst warming up 
without worsening fuel consumption. 
[0005] 
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[Means for Solving the Problem]ln order to solve the above-mentioned purpose, the 
invention according to claim 1, An internal-combustion engine (for example, the engine E in 
an embodiment), and an electricity storage part (for example, battery 21 in an embodiment) 
which stores electricity electrical energy, Have an electric motor (for example, MTRb13 in 
an embodiment) driven with electrical energy which this electricity storage part stored 
electricity, and with at least one output of this internal-combustion engine and this electric 
motor. A detection means (for example, torque change sensor 25 in an embodiment) to be 
a hybrid car which runs and to detect the amount of change of torque of this internal- 
combustion engine, A calculation means (for example, control circuit 18 in an embodiment) 
which converts a changed part into an output of this electric motor based on a detection 
result of said detection means, A remaining capacity primary detecting element (for 
example, voltage sensor 22 in an embodiment) which detects remaining capacity of said 
electricity storage part, or a value relevant to this, The 1st comparison circuit (for example, 
control circuit 18 in an embodiment) that compares a remaining capacity reference value 
beforehand remembered to be a detection result of said remaining capacity primary 
detecting element, or a reference value relevant to this, At the time of a catalyst warm-up 
performed by carrying out the angle of delay of the ignition timing of said internal- 
combustion engine, based on an output of said 1st comparison circuit, In beyond said 
remaining capacity reference value or a reference value relevant to this, a detection result 
of said residue primary detecting element has a control means (for example, control circuit 
18 in an embodiment) which drives said electric motor based on an output of said 
calculation means. 

[0006]According to the above-mentioned composition, in order to warm up a catalyst, in the 
time of a catalyst warm-up performed by carrying out the angle of delay of the ignition 
timing of an internal-combustion engine, quantity in which torque of an internal-combustion 
engine is changed is detected by having carried out the angle of delay of the ignition timing 
to detection of a value relevant to remaining capacity of an electricity storage part, or this. 
And remaining capacity of an electricity storage part or a detection result of a value relevant 
to this is compared with a remaining capacity reference value or a reference value relevant 
to this, and, in beyond a remaining capacity reference value or a reference value relevant to 
this, a detection result converts into quantity which an electric motor should output based 
on a result of having detected quantity in which torque of an internal-combustion engine is 
changed. Since it was made to drive an electric motor according to this converted quantity, 
torque of an internal-combustion engine changed by having carried out the angle of delay 
of the ignition timing can be amended by driving an electric motor. Thereby, change of 
torque can be suppressed and smooth operation can be realized. 

[0007]ln a driving force control device of the hybrid car according to claim 1, the invention 
according to claim 2 is performed until time which was able to determine beforehand 
judgment of said control means at the time of a catalyst warm-up performed by carrying out 
the angle of delay of the ignition timing of said internal-combustion engine passes. 
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[0008]According to the above-mentioned composition, it was made to perform driving force 
control after making an internal-combustion engine operate until it carried out fixed time 
lapse (for example, timer 40 in an embodiment). Driving force control can be carried out in 
simple by this, and a cost cut can be aimed at. 

[0009]The invention according to claim 3 An internal-combustion engine (for example, the 
engine E in an embodiment), An electricity storage part (for example, battery 21 in an 
embodiment) which stores electricity electrical energy, Have an electric motor (for example, 
MTRb13 in an embodiment) driven with electrical energy which this electricity storage part 
stored electricity, and with at least one output of this internal-combustion engine and this 
electric motor. A detection means (for example, torque change sensor 25 in an 
embodiment) to be a hybrid car which runs and to detect the amount of change of torque of 
this internal-combustion engine, A calculation means (for example, control circuit 18 in an 
embodiment) which converts a changed part into an output of this electric motor based on a 
detection result of said detection means, A remaining capacity primary detecting element 
(for example, voltage sensor 22 in an embodiment) which detects remaining capacity of 
said electricity storage part, or a value relevant to this, The 1st comparison circuit (for 
example, control circuit 18 in an embodiment) that compares a remaining capacity 
reference value beforehand remembered to be a detection result of said remaining capacity 
primary detecting element, or a reference value relevant to this, A data detector (for 
example, the water temperature sensor 23 in an embodiment or the catalyst temperature 
sensor 32) which detects data corresponding to catalyst temperature, In the time of a 
catalyst warm-up performed by carrying out the angle of delay of the 2nd comparison circuit 
(for example, control circuit 18 in an embodiment) that compares a reference value 
beforehand remembered to be a detection result of said data detector, and the ignition 
timing of said internal-combustion engine, A detection result of said remaining capacity 
primary detecting element is beyond a reference value relevant to said remaining capacity 
reference value or this based on an output of said 1st and 2nd comparison circuits, And 
when a detection result of said data detector is below said reference value, it has a control 
means (for example, control circuit 18 in an embodiment) which drives said electric motor 
based on an output of said calculation means. 

[0010]According to the above-mentioned composition, detect remaining capacity of catalyst 
temperature and an electricity storage part, or a value relevant to this, and data 
corresponding to catalyst temperature below with a reference value. When a detection 
result about remaining capacity is larger than a remaining capacity reference value or a 
reference value relevant to this, a torque change sensor detects torque of an internal- 
combustion engine changed by having carried out the angle of delay of the ignition timing, 
and it is converted into quantity which an electric motor should output based on this 
detection result. And an electric motor is driven based on this equivalent unit. Therefore, in 
a case where a data detector detects data corresponding to temperature of a catalyst, carry 
out the angle of delay of the ignition timing for warming up of a catalyst, and it is operating, 
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Since torque of an internal-combustion engine changed by having carried out the angle of 
delay was amended by driving an electric motor, change of torque of an internal- 
combustion engine [ it is warming up a catalyst ] of a between can be suppressed. 
[001 1]ln a driving force control device of the hybrid car according to claim 3, when said data 
detector counts beforehand fixed time (for example, timer 41 in an embodiment) and a 
count is completed, the invention according to claim 4 will be outputted, if larger than said 
reference value. 

[00 12] According to the above-mentioned composition, lapsed time after an internal- 
combustion engine starts is made into an index for warming up a catalyst. Driving force 
control can be carried out in simple by this, and a cost cut can be aimed at. In the time of a 
catalyst warm-up which the invention according to claim 5 performs by said control means 
of the hybrid car according to claim 1 or 3 carrying out the angle of delay of the ignition 
timing of said internal-combustion engine, Based on an output of said 1st comparison 
circuit, when a detection result of said residue primary detecting element is smaller than 
said remaining capacity reference value or a reference value relevant to this, it is 
characterized by being what amends a command value of said engine torque. When 
according to the above-mentioned composition carrying out the angle of delay of the 
ignition timing for warming up of a catalyst and operating by amending a command value of 
said engine torque, a torque variation of an internal-combustion engine changed by having 
carried out the angle of delay can be suppressed. 
[0013] 

[Embodiment of the lnvention]Hereafter, the embodiment of this invention is described with 
reference to drawings. Drawing 1 is a schematic block diagram showing the composition of 
the hybrid car 50 by a first embodiment of this invention. In this figure, the driving force of 
the engine E is inputted into the planetary gear 3 for a pre-sternway change via MTRa(sub 
motor)1 and the oil pump 2. This MTRal is generated in response to the output of the 
engine E, and it outputs the generated electrical energy to the power drive unit 20. The 
planetary gear 3 is mechanically connected with the select lever which is not illustrated. 
And when this select lever is changed by the user, the hand of cut of the power of the 
engine E inputted into the driving side pulley 5 of CVT(nonstep variable speed gear) 4 is 
changed. 

[001 4] Rotation of the driving side pulley 5 is told to the passive-movement side belt pulley 7 
via the metal belt 6. Here, the revolving speed ratio of the driving side pulley 5 and the 
passive-movement side belt pulley 7 is decided by the diameter of coiling round of the 
metal belt 6 to each belt pulley. To the hand of cut of the side house 8 of each belt pulley, 
and the side house 9, this diameter of coiling round is the forcing power generated with the 
oil pressure given from the side, and when each side house 8 and the side house 9 move, it 
is controlled. It generates with said oil pump 2 driven with the engine E, and this oil 
pressure is given to the side house 8 and the side house 9 via hydraulic control. 
[0015]The passive-movement side belt pulley 7 is connected to the output shaft of MTRb 
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(main motor capacity) 13 via the clutch 12 constituted with the engagement elements 10 
and 1 1 of a couple. Between the clutch 12 and MTRb13, the last reduction gears 14 and 
the gear 15 are connected, and the driving force of the passive-movement side belt pulley 7 
is transmitted to the deferential gear 16 via the last reduction gears 14, and the transmitted 
driving force is further transmitted to the axle 17, and rotates the driving wheel W. 
[0016]lt is connected to hydraulic control, and the control circuit 18 grasps the change gear 
ratio of CVT4 by detecting the oil pressure supplied to each side houses 8 and 9 of CVT4 
via this hydraulic control, and it controls. 

[0017]The control circuit 18 is converted into the quantity which should amend the torque of 
the engine E based on the detection result of the torque change sensor 25. According to 
this computed value, the control circuit 18 computes the driving force which should be 
outputted in MTRb13, and outputs it to the power drive unit 20 as a MTRb driving signal. 
[0018]The control circuit 18 has memorized beforehand the voltage reference value 
corresponding to the remaining capacity reference value of the battery 21, and compares 
this voltage reference value with the detection result outputted from the voltage sensor 22, 
and control according to a comparison result is performed (it mentions later for details). 
[001 9]A voltage reference value is a threshold which judges whether charge is required for 
the battery 21 here, This voltage reference value is compared with the detection result of 
the charge voltages of the battery 21, and when a detection result is small, the remaining 
capacity of the battery 21 is smaller than a remaining capacity reference value, and can 
grasp that charge is required to the battery 21. When the hysteresis is established and the 
charge voltages of the battery 21 are rising, the voltage reference value by the side of HI is 
used, and when charge voltages are descending, the voltage reference value by the side of 
LOW is used for this voltage reference value. Although charge voltages are substituted for 
the remaining capacity of the battery 21 here, it may be made to detect remaining capacity 
by integrating current. Therefore, at the claim, remaining capacity or the value relevant to 
this, the remaining capacity reference value, or the reference value relevant to this is called 
in the meaning including the case where they are charge voltages and a voltage reference 
value. 

[0020]The power drive unit 20 controls the rotating operation of MTRal and MTRb13 based 
on the control signal of the control circuit 18. That is, the power drive unit 20 charges the 
electrical energy which MTRal generated to the battery 21, and supplies a power supply to 
MTRb13 from the battery 21, and drives MTRb13. 

[0021]MTRb13 rotates according to the power supply supplied from the power drive unit 20, 
transmits this torque to the axle 17 via the gear 15, the last reduction gears 14, and the 
deferential gear 16, and rotates the driving wheel W. 

[0022]The voltage sensor 22 is attached to the battery 21 , detects the charge voltages of 
the battery 21, and outputs a detection result to the control circuit 18. 
[0023]The engine controlling circuit 24 controls ignition timing and fuel oil consumption of 
the engine E. It will set, until the fixed time beforehand set up from the time of start up of 
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the engine E passes, or by the time the water temperature of the cooling water of the 
engine E reaches default value from the start-up time of the engine E, and control 
(henceforth phase lag control) to which the definite angle angle of delay of the ignition 
timing of the engine E is carried out is performed. 25 is a torque change sensor, detects the 
crank angle at the time of ignition in the engine E, and the number of rotations of the engine 
E, and outputs a detection result to the control circuit 18. 

[0024]The exhaust system 30 discharges in the atmosphere the exhaust gas discharged 
from the engine E. In this exhaust system 30, the catalyst 31 and the catalyst temperature 
sensor 32 are formed. Exhaust gas is purified when the exhaust gas discharged from the 
engine E causes an oxidation-reduction reaction with the catalyst 31. Activation (warming 
up) of the catalyst 31 is performed by the heat generated when the heat which exhaust gas 
has, and this oxidation-reduction reaction occur. At the time of phase lag control, the 
exhaust gas component under combustion is contained in the exhaust gas discharged from 
the engine E, and, thereby, activation of the catalyst 31 can be promoted further. 
[0025]Next, operation of the driving force control device of the hybrid car 50 by the above- 
mentioned composition is explained using the flow chart of drawing 2 . First, after the engine 
E starts, (Step S10) and the control circuit 18 detect whether phase lag control is performed 
by the engine controlling circuit 24 (Step S11). When phase lag control is not performed, 
the control circuit 18 ends driving force control (Step S17). 

[0026]On the other hand, when phase lag control is performed (Step S1 1), the torque 
change sensor 25 detects the crank angle and engine speed value of the engine E (Step 
S12), and outputs a detection result to the control circuit 18. The voltage sensor 22 detects 
the charge voltages of the battery 21, and outputs a detection result to the control circuit 18. 
The control circuit 18 compares the voltage reference value beforehand remembered to be 
the detection result outputted from the voltage sensor 22 (Step S13). 
[0027]When the detection result of the voltage sensor 22 is beyond a voltage reference 
value, the control circuit 18 computes the crank angle and engine speed value of ignition 
timing of the engine E which were changed by phase lag control based on the output of the 
torque change sensor 25. And according to this computed value, it changes into the output 
quantity of MTRb13 and outputs to the power drive unit 20 as a MTRb driving signal. 
[0028]The power drive unit 20 will drive MTRb13 according to this signal, if a MTRb driving 
signal is received (Step S15). And when MTRb13 drives, torque is transmitted to the axle 
17 via the gear 15, the last reduction gears 14, and the deferential gear 16, and torque is 
transmitted to the driving wheel W. Thereby, to the wheel W revolving by the drive of the • 
engine E, further, the driving force of MTRb13 can be added and a changed part of the 
torque at the time of phase lag control can be amended. 

[0029]Next, the control circuit 18 detects whether phase lag control is performed by the 
engine controlling circuit 24 (Step S16). When phase lag control is not performed, driving 
force control is ended (Step S17), and when phase lag control is performed, it returns to 
StepS 12. 
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[0030]On the other hand, when the detection result of a voltage sensor is smaller than a 
voltage reference value, the control circuit 18 amends engine-torque instructions. That is, 
the control circuit 18 sends the signal for changing the combustion state of the engine E to 
the engine controlling circuit 24. The engine controlling circuit 24 receives this signal, 
changes fuel oil consumption and ignition timing, and performs control which amends the 
torque which fell by phase lag control (Step S16). Thereby, a changed part of the torque at 
the time of phase lag control can be amended like the above-mentioned. 
[0031]Next, the control circuit 18 detects whether phase lag control is performed by the 
engine controlling circuit 24 (Step S16). When phase lag control is not performed, driving 
force control is ended (Step S17), and when phase lag control is performed, the control 
circuit 18 returns to Step S12, and repeats the operation mentioned above. 
[0032]Driving force control of the above-mentioned explanation may be performed until this 
timer 40 carries out the completion of a count, after forming the timer 40 which counts the 
beforehand fixed time as a method of performing in simple the example which explained 
[ above-mentioned ] and starting engine start up. That is, the lapsed time from engine start 
may be used as an index which performs driving force control. 
[0033] Drawing 3 is a schematic block diagram showing the composition of a second 
embodiment of this invention. The same numerals are attached to the portion 
corresponding to each part of drawing 1 , and the explanation is omitted. In drawing 3 , to the 
control circuit 18 in drawing 1 , further, the control circuit 38 has memorized beforehand the 
water temperature reference value and the catalyst temperature reference value, and Each 
of these reference values, The detection result outputted from the water temperature 
sensor 23 and the catalyst temperature sensor 32 is compared, and it has the function to 
perform control according to a comparison result (it mentions later for details). 
[0034]Here, a water temperature reference value and a catalyst temperature reference 
value are explained. A water temperature reference value is a threshold which judges 
whether warming up is completed according to the temperature of the cooling water of the 
engine E. That is, it can grasp that warming up is completed when larger than this water 
temperature reference value, and the result of having detected the temperature of cooling 
water can grasp that it is in a cold machine state (state to be warmed up), when it is below 
a water temperature reference value. When warming up is completed, it can be judged that 
the catalyst 31 is fully warmed and is activated by warming up. When exhaust gas causes 
an oxidation-reduction reaction with the catalyst 31, it is because the temperature of the 
catalyst 31 rises and an exhaust-air-purification function is exhibited, at the same time the 
catalyst 31 is warmed with the heat of the exhaust gas with which warming up of the engine 
E is discharged from the engine E between ********** s< 

[0035]A catalyst temperature reference value is a threshold of the temperature which 
judges whether the catalyst 31 is activated, and when the detection result of catalyst 
temperature is larger than this catalyst temperature reference value, it can be grasped that 
the catalyst is activated. The water temperature sensor 23 detects the water temperature of 
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the cooling water which cools the engine E, and outputs a detection result to the control 
circuit 38. The catalyst temperature sensor 32 detects the temperature of the catalyst 31, 
and outputs a detection result to the control circuit 38. 

[0036]Next f operation of the driving force control device of the hybrid car 51 by the 
composition of drawing 3 is explained using the flow chart of drawing 4 . First, the engine E 
starts, and (Step S20) and the water temperature sensor 23 detect the temperature of 
cooling water, and output a detection result to the control circuit 38. The control circuit 38 
receives a detection result from the water temperature sensor 23, and compares it with the 
water temperature reference value memorized beforehand (Step S21). When the 
temperature of cooling water is larger than a water temperature reference value (Step S21), 
the control circuit 38 ends driving force control (Step S28). 
[0037]On the other hand, when the temperature of cooling water is below a water 
temperature reference value (Step S21), the control circuit 38 sends the signal which phase 
lag control is made to the engine controlling circuit 24 (Step S22). The engine controlling 
circuit 24 receives this signal, and performs phase lag control. 

[0038]Next, the torque change sensor 25 detects the crank angle and engine speed value 
of the engine E, and outputs them to the control circuit 38 (Step S23). The voltage sensor 

22 detects the charge voltages of the battery 21 , and outputs a detection result to the 
control circuit 38. Henceforth, about operation of Step S24 to the step S26, it is carried out 
like operation from Step S13 of drawing 2 to Step S15. 

[0039] And after operation of Step S25 or Step S26 is performed, with the water 
temperature sensor 23, the control circuit 38 detects the temperature of cooling water, and 
compares this detection result with a water temperature reference value. When a detection 
result is below a water temperature reference value, the control circuit 38 returns to Step 
S22, and repeats above-mentioned operation. 

[0040]On the other hand, when a detection result is larger than a water temperature 
reference value, the control circuit 38 ends driving force control (Step S28). 
[0041]Although the above-mentioned example has detected the temperature of cooling 
water with the water temperature sensor 23, it may change the water temperature sensor 

23 into the catalyst temperature sensor 32 which carries out direct detection of the 
temperature of the catalyst 31 , may connect the output signal of this catalyst temperature 
sensor 32 to an input edge, and may compare it with a catalyst temperature reference 
value in the control circuit 38. When direct detection of the temperature of the catalyst 31 
can be carried out, it can be grasped by this whether the catalyst 31 is activated and the 
catalyst 31 is not activated, it is possible to warm up the catalyst 31 by the same procedure 
as Step S28 from Step S22 of the above-mentioned explanation. 

[0042]ln the composition of drawing 3 , although the water temperature sensor 23 and the 
catalyst temperature sensor 32 have detected the temperature of a catalyst, the 
temperature of a catalyst should just be reflected in addition to water temperature sensor 
23 and catalyst temperature sensor 32. For example, driving force control of the above- 
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mentioned explanation may be performed until this timer 41 carries out the completion of a 
count, after forming the timer 41 which counts the fixed time decided beforehand as a 
simple method and starting engine start up. That is, the lapsed time from engine start may 
be used as an index of catalyst temperature. 

[0043]Although 1st and 2nd embodiments that explained [ above-mentioned ] explain the 
case where direct MTRal is connected with the engine E, it may be combined with a 
certain change gear ratio to the engine E. 

[0044]ln response to the torque transmitted via the gear 15, MTRb13 may generate the 
charge to the battery 21 , and it may charge to the battery 21 via the power drive unit 20, 
and drives MTRal with the battery 21, and may amend the torque variation of the engine E. 

[0045] 

[Effect of the lnvention]ln the time of the catalyst warm-up performed by carrying out the 
angle of delay of the ignition timing of an internal-combustion engine after putting an 
internal-combustion engine into operation according to the invention according to claim 1, 
as explained above, The remaining capacity of an electricity storage part or the value 
relevant to this is detected, and, in beyond the reference value relevant to a remaining 
capacity reference value or this in the detection result about remaining capacity, the torque 
of the internal-combustion engine changed by having carried out the angle of delay of the 
ignition timing is detected. And it converts into the quantity which amends the torque of the 
changed internal-combustion engine with an electric motor based on this detection result, 
and an electric motor is driven based on this equivalent unit. Therefore, when the angle of 
delay of the ignition timing of an internal-combustion engine is carried out and warming up 
of the catalyst is performed, an electric motor is driven and the torque of the internal- 
combustion engine changed by having carried out the angle of delay of the ignition timing 
can be amended. By this, change of torque can be suppressed, smooth operation can be 
realized, and there is an effect which can amend torque, without making fuel quantity 
increase. According to the invention according to claim 2, it was made to perform driving 
force control after making an internal-combustion engine operate until it carried out fixed 
time lapse. Driving force control can be carried out in simple by this, and it is effective in the 
ability to aim at a cost cut. 

[0046]According to the invention according to claim 3, the data corresponding to catalyst 
temperature is detected, When the data corresponding to catalyst temperature is below a 
reference value, phase lag control is made to perform, a torque change sensor detects the 
torque of the internal-combustion engine changed by this phase lag control, and the 
quantity which amends the torque of the changed internal-combustion engine with an 
electric motor is converted based on this detection result. And an electric motor is driven 
based on this equivalent unit. The torque of the internal-combustion engine changed by 
having detected the data corresponding to catalyst temperature, having carried out phase 
lag control by this when the catalyst was not activated, and having carried out the angle of 
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delay of the ignition timing can be amended without worsening fuel consumption. 
[0047]According to the invention according to claim 4, phase lag control was made to 
perform and catalyst warming up was performed until the beforehand fixed time passed, 
after starting an internal-combustion engine. Since an electric motor can amend by this 
warming up of a catalyst, and the torque of the internal-cpmbustion engine changed by 
phase lag control, without detecting the temperature of a catalyst by a sensor etc., a cost 
cut can be aimed at. According to the invention according to claim 5, at the time of the 
catalyst warm-up which carries out the angle of delay of the ignition timing, and performs it 
by amending the command value of said engine torque for warming up of a catalyst, it is 
effective in the ability to suppress the torque variation of the internal-combustion engine 
changed by having carried out the angle of delay. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] lt is a schematic block diagram showing the composition of the hybrid car 50 
which applied the driving force control device by a 1st embodiment of this invention. 
[Drawing 2] lt is a flow chart explaining operation of the hybrid car 50 in drawing 1 . 
[Drawing 3] lt is a schematic block diagram showing the composition of the hybrid car 51 
which applied the driving force control device by a 2nd embodiment of this invention. 
[Drawing 4] It is a flow chart explaining operation of the hybrid car 51 in drawing 3 . 
[Description of Notations] 
E Engine 

13 MTRb (main motor capacity) 
18 Control circuit 

21 Battery 

22 Voltage sensor 

23 Water temperature sensor 

24 Engine controlling circuit 

25 Torque change sensor 

31 Catalyst 

32 Catalyst temperature sensor 
38 Control circuit 

40 Timer 

41 Timer 



[Translation done.] 
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3G093 AA07 AA16 CA01 CA03 DA00 
DA05 DB19 EA02 EA13 EB08 
EC02 FA02 FA03 FA07 FB02 

5H115 PA01 PA12 PC06 PG04 P1 16 
PI 22 PI 29 P006 PU01 PU24 
PU25 PV01 QE12 QE20 0H08 
0N03 ONI 2 0N25 RB08 RE01 
RE05 RE20 SE04 SE05 SE08 
TE01 TE02 TE05 TE08 TI02 
T!05 T005 T030 



